INTRODUCTION INTRODUCTION INTRODUCTION INTRODUCTION INTRODUCTION
M odern Anesthesiology guidelines support the reduction of preoperative fasting [1] [2] [3] . These guidelines recommend a shift from overnight fasting of six to eight hours to an approach in which solid foods are allowed up to 6-8 hours and clear fluids with carbohydrates (CHO) up to two hours before anesthesia induction [4] [5] [6] [7] . Several studies show that intake of clear liquids with CHO up to two to three hours before the operation is safe and is not related to anesthetic complications or mortality risk 8 . Prolonged preoperative fasting increases insulin resistance and induces gluconeogenesis 9, 10 . Together with the metabolic response to trauma, prolonged fasting can in theory increase muscle proteolysis and impair muscle function in the early postoperative period [11] [12] [13] . Functional tests such as grip strength (dynamometry -DM) can detect these early changes in muscle function and thus demonstrate loss of functional capacity associated with prolonged fasting [14] [15] [16] . The objective of this study was to investigate the effects of preoperative fasting abbreviation with oral supplementation containing CHO in Handgrip Strength (HGS) in patients undergoing cholecystectomy by laparotomy.
METHODS

METHODS METHODS METHODS METHODS
This is a prospective, randomized, double-blind clinical study, with therapeutic intervention, held at Hospital Beneficente Santa Helena (HBSH) 2 . The exclusion criteria were: patient not adherent to any phase of the study protocol, laparoscopic operations, need for immediate surgical intervention, major intraoperative complications, such as severe hypotension, cardiac arrest and bowel perforation. We also decided to exclude prolonged operations, lasting more than three hours.
We randomized patients following the precepts of the CONSORT Group 17 , through numbers random generation by a computer program (available at: www.graphpad.com) that determined which patient would be part of the control group and of the intervention one. This randomization was kept in a sealed envelope until the time of patients allocation. To collect data, six professionals were initially trained by the researcher and subsequently selected for HGS measurement. None of the examiners knew which patients belonged to eachgroup. Only one researcher knew the allocation of the groups, being the only one responsible for offering the carbohydrate-containing drink to selected patients and did not perform any measurements in the subjects. Patients who were in the intervention group also did not know the usefulness of the liquid ingested. Hospital discharge was determined by a doctor that was not informed of the ongoing study.
Preoperative Protocol Preoperative Protocol Preoperative Protocol Preoperative Protocol
Preoperative Protocol All patients were hospitalized in the morning of the operation day, and the procedures performed in the afternoon. They followed the routine fasting of minimum six hours for solid foods. Those who belonged to the intervention group received 400ml of a drink containing carbohydrate about six hours before the surgical procedure and 200ml two hours before the operation. This drink was manipulated and supplied by the hospital Nutrition and Dietetic Service. The drink contained 12.5% carbohydrate (100% maltodextrinCarboplex, Advanced Nutrition, Rio de Janeiro, Brazil). The conventional group, in turn, remained in complete fasting with a minimum requirement of 6-8 hours until the operation 10 .
Postoperative protocol Postoperative protocol Postoperative protocol Postoperative protocol Postoperative protocol With the exception of short preoperative fasting, all patients received some of the prescriptions and guidelines recommended by the ACERTO Project protocol, already a routine in th service. Thus, all were instructed to early ambulation, intravenous fluids restriction (no volume or up to 20ml/kg/day in the immediate postoperative), early oral refeeding, up to six hours after the operation and no use or minimal use of opioids for analgesia 18 . All patients received epidural anesthesia.
The HGS was measured by a dynamometer (Baseline®, Pakistan) in both groups at admission (HGSPre), ie at 7am (six hours before surgery), in the immediate preoperative period (1h before surgery; HGS-Im) and after the end of the operation (HGS-Post -12-18h postoperatively), in the dominant and nondominant hands. To this we adopted the technique described by Mathiowetz et al. 19 and validated by Bragagnolo 20 . We made three measurements and considered the highest obtained value to express each patient's HGS.
Statistical method Statistical method Statistical method Statistical method Statistical method
We calculated a sample containing 12 patients in each group as being sufficient to obtain a beta error of 80% and analpha error of 5%, estimating that there would be a reduction of HGS by 50% in the control group. We used the Fisher's exact test or the chi-square test to compare categorical variables.
For continuous data, we used the ANOVA test for repeated measures. We analyzed the results with the Statistical Package for Social Sciences (SPSS) for Windows 9.0, with the significance level of 5% (p<0.05).
RESULTS
RESULTS RESULTS RESULTS RESULTS
Seventy-eight patients were eligible. Of these, 40 patients were randomized, with 21 and 19 for the intervention and control groups, respectively. Subsequently, 13 patients were excluded due to not following the perioperative protocol. Thus, 27 patients were analyzed, 14 in the intervention group and 13 in the control one ( Figure 1 ). All patients were female and underwent cholecystectomyby laparotomy. Even presenting an age range 24 years (36 to 60), this did not affect the data obtained, since the force analysis was performed individually, comparing the individual's own strength, before and after surgery and/or after intake of the carbohydrate drink, there being no comparison between individuals. The distribution of cases according to the preoperatively demographic and clinical data in both groups is shown in table 1. There were no deaths or postoperative complications in both groups. Control group patients were on average fasting for 19 hours (3-19 hours). All patients were discharged early (within 24 hours postoperatively).
The mean values found for the HGS measures are in table 2 and figure 2. The group of patients who ingested the drink with CHO showed significantly higher HGS in at least one hand in the three periods.
Gava
The results of this study support other studies that showed that the abbreviation of preoperative fasting with carbohydrate-containing beverage is safe and does not cause damage to the patient. On the contrary, the current data show that fasting abbreviation with CHO was associated with a significant increase in HGS in all phases of the study, suggesting that the abbreviation of fasting exerts a beneficial effect on muscle strength in patients undergoing cholecystectomy by laparotomy.
Our results agree with several studies that suggested benefits associated with intake of carbohydrates drinks two hours before the surgical procedure 9, 10, 21 . We observed, in agreement with other ACERTO group studies, that traditional fasting is in fact more dilated and is on average greater than eight hours 8, 22, 23 . In a multicenter national study called BIGFAST 23 , also held by the ACERTO group, we found that patients remain on average 12 hours in preoperative fasting, regardless of the prescription of preoperative fasting being based on traditional protocols (6-8 hours absolute fasting) or on modern ones (6-8 hours of fasting to solids, and clear liquids allowed up to two hours before surgery). In this study, the conventional group got an average of 19 hours fasting, similar to the average of some BIGFAST study hospitals. Unlike the other cited multicenter study, ours observed that patients in the intervention group stayed on average for only three hours of preoperative fasting, really approaching the prescribed routine, versus eight hours of real preoperative fasting observed in patients throughout Brazil when oriented in modern fasting protocols. Possible causes for this spacing of preoperative fasting, not measured in this study but identified in other works, are the changes in the scheduling of operations, delay in timing of operations, and the higher patient compliance to fasting, believing it to be more beneficial to herself 23, 24 . Several studies have solidified the reliability of anthropometric measurements taken in the individual's nondominant side, since it is the side that receives less external influences 25 . Corroborating this fact, the measurements taken in the non-dominant hand of the subjects studied in this work showed a significant difference between the control group and the intervention group immediately preoperatively and postoperatively, as a result of preoperative carbohydrate drink intake. At times, this influence was also found in the measurements of the dominant hand at the preoperative and immediate preoperative periods.
Noblett et al. 13 , when measuring the grip strength of their patients,also found a significant reduction of preoperative strength among patients who underwent conventional fasting, but this reduction was not found in patients receiving water or CHO. Our results found a higher HGS in the intervention group. However, the lack of a group that received just water without CHO limits our conclusions. Therefore, we cannot clearly say whether this increase was due to the carbohydrate in the drink or simply because the patient is in an abbreviated fasting protocol. Indeed, Noblett et al. 13 found an improvement of HGS both in the group that ingested only flavored water and in the group that ingested the drink containing carbohydrate before the operation. Still, be it due to the hydration or to the glycidic load of the drink, there was improvement in the individual's functional status, and this suggests that preoperative fasting abbreviation benefits patients.
Hunt et al. 26 analyzed several nutritional status parameters, such as arm muscle circumference, forearm muscle circumference, triceps fold, ideal body weight percentage, serum albumin and usual weight percentage, in addition to the DM in surgical patients. They showed that DM was the most sensitive indicator among those to assess risk of postoperative complications and hospital stay. Accordingly, Bragagnolo et al. 20 found that HGS is a good prognostic indicator in patients eligible for gastrointestinal surgery. In addition, Ali et al. 27 evaluated patients in the intensive care unit and found that muscle strength is an independent predictor of hospital mortality. In major surgery, early ambulation is very important to reduce complications and speed recovery. Thus, a better-preserved muscle function is beneficial to the patient and is associated with lower rates of postoperative complications 26 . In summary, our findings showed that candidates for cholecystectomy by laparotomy may benefit from fasting abbreviation two hours before the operation. These patients had greater muscle strength throughout the perioperative period. These data suggest that the nutritional and metabolic state was better preserved in this treatment group. Indeed, in the literature, there is evidence that the abbreviation of fasting reduces hospital stay, thus there may be a higher turnover of hospitalizations 24 .
Although with a small number of cases, these results are significant. We evaluated a sample of patients with good general condition, relatively young and without chronic diseases. In addition, the operation was appraised as medium-sized, and associated with a low risk of complications and mortality. This was a double blind, randomized study, which is an ideal study type to evaluate an intervention. Either way, the results are consistent with most of the literature and suggest the benefits of a beverage containing maltodextrin two hours before the operation 5, 9, 10, 21, 28 . According to the results obtained in our study, we conclude that the abbreviation of preoperative fasting to two hours with acarbohydrate containing drink improves muscle strength in the perioperative period. Table 2 -Table 2 -Table 2 -Table 2 -Table 2 Métodos Métodos Métodos Métodos: estudo clínico randomizado e duplo cego em pacientes adultos do sexo feminino, com idade entre 18 a 60 anos. Os pacientes foram divididos em dois grupos: grupo controle, com prescrição de jejum de 6-8h até o momento da operação e o grupo intervenção, que recebeu prescrição de jejum para sólidos de 6-8h, porém ingeriu um suplemento oral contendo 12,5% de carboidrato, seis (400ml) e duas (200ml) horas antes do procedimento operatório. A força de preensão palmar foi aferida em ambas as mãos nos dois grupos, no momento de internação do paciente (6h antes da operação), no pré-operatório imediato (1h antes da operação) e com 12-18h de pós-operatório. Resultados
Resultados Resultados Resultados Resultados: foram analisados 27 pacientes, 14 do grupo intervenção e 13 do grupo controle. Não houve mortalidade. A força de preensão palmar (média [desvio padrão] foi significantemente maior no grupo intervenção nos três períodos estudados, em ao menos uma das mãos: no pré-operatório na mão dominante (27,8 [2,6] vs. 24,1 [3, 7] kg; p=0,04), no pré-operatório imediato nas duas mãos, e no pós-operatório na mão não dominante (28,5 [3,0] vs. 21,3 [5, 9] kg; p=0,01). Conclusão Conclusão Conclusão Conclusão Conclusão: a abreviação do jejum pré-operatório para duas horas com bebida contendo carboidrato melhora a função muscular no período perioperatório.
Descritores: Descritores: Descritores: Descritores: Descritores: Jejum. Carboidratos. Força Muscular. Colecistectomia. Cuidados Pré-Operatórios.
